In the control of linear motor, the fuzzy PID controller combine the advantage of traditional PID control and fuzzy control, the system is based on PID control undergoing immediate correction of parameters by the fuzzy controller. So the fuzzy PID controller can get a better performance that the traditional PID control can't reach and through simulation experiments to show that the PID controller results in greater advantages, achieving effects beyond traditional PID. Have a better dynamic stability, especially in overshoot where it can be reduced up to ten percent. It also increases the robustness against outer interference.
THE FUZZY THEORY The Fuzzy Set Concept
Fuzzy concept is derived from the fuzzy phenomenon, and the fuzzy phenomenon is objective existence in nature. When people engaged in social activities, the formation of many concepts of brain are often vague concepts. Extension of these concepts is not clear, have also the essential, this example can be found everywhere in our daily life. E.g., "weapon performance are satisfactory," "combat losses" and "time", etc. Thus, the fuzzy uncertainties is absolute, and clarity is relative, the simplified had established in many practical applications in the field of important achievements.
Common Fuzzy Distribution
Membership function is also called fuzzy distribution function, in objective reality, often with real numbers R as a theory field. The fuzzy membership function on the real numbers R is called fuzzy distribution, can be selected according to the actual situation, can also be deformed in accordance with the characteristics discussed in the object, to make it more in line with objective reality. Membership function determined to have great subjectivity, in the actual application process, usually selected function with the same type of home, so that you can eliminate the adverse effects of subjective factors, making it closer to the actual situation.
Distribution form is generally divided into rectangular distribution, trapezoidal distribution, triangular distribution, distribution sine function, parabolic distribution, Cauchy distribution, etc. In the control system in order to enhance the computing speed, generally in the form of a triangular distribution, common distribution form provided in Matlab Fuzzy Fuzzy module as shown in Figure 2 
A FUZZY PID CONTROLLER

Structure and Working Principle of the Controller
Parameter self-adjusting fuzzy PID controller structure as shown in figure 3.1. Adopt two input and three output of two-dimensional fuzzy controller, the error and error change rate as input of fuzzy controller. Fuzzy control rules of output correction
, real-time changes of PID parameters, in order to meet the different error and error rate on the requirement of the PID parameters self-adjusting, so that the controlled object has a better dynamic and static characteristics. 
Simulation Experiment
This article in the Matlab use fuzzy FIS. Editor to write the input and output membership functions and fuzzy rules. Then in Simulink to build as shown in figure  3 .4 the ac permanent magnet synchronous motor of the fuzzy PID control system model, and figure 3.5 is a fuzzy PID subsystem block diagram. In order to reflect the anti-interference ability of the two control systems, respectively, in 200 ms to join the same load interference signals. According to the fuzzy rule table get figure figure 3.6 gravity method solution of fuzzy rules, and obtain the And figure 3.10 and figure 3 .10 is the step response curve and applied load step response curve of the graph. The system parameters as follows: 4.05
. From simulation results, the fuzzy PID response to the step function, the adjusting time and system overshoot volume is much better than the traditional PID. The external disturbance fuzzy PID adjustment time is much smaller than the traditional PID. So compared with traditional PID, fuzzy PID is not only good tracking performance, and has strong robustness. 
SUMMARIZES
In this paper, we study a kind of fuzzy self-adjusting PID controller parameters, vector control model for controlled object. The traditional PID control, as a result of, fixed and parameter values, even reasonable to adjust the three parameters, still can't meet the requirements of the permanent magnet synchronous linear motor servo system. Because permanent magnet synchronous linear motor has a strong nonlinear, and the system has some uncertainty factors, such as load variations and external disturbances. This paper combines the advantages of the traditional PID control and fuzzy control, fuzzy PID controller is designed and developed. Through the actual simulation experiment show that this research and development of fuzzy self-adjusting PID controller parameters, from 80 milliseconds to reduce reaction time to 40 milliseconds, overshoot amount is reduced to one over ten of the original. Even appear interference conditions, can obtain a very satisfying control effect. Achieved shorter reaction time, overshoot amount is reduced, the purpose of robustness enhancement.
